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[57] ABSTRACT

In a sealing ring structure comprising a sealing ring (1)
made of a tough-elastic plastic material and a stressing
ring (11) made of a rubber-elastic material, the sealing
ring (1) is provided with an annular recess (2) on its
sealing surface which rests against the other machine
component (14). The stressing ring (11) is arranged in
the sealing ring (1) approximately centrically relative to
the said recess so that the force of the stressing ring (11)
is distributed over the two end portions of the sealing
ring (1) defining the recess (2). Any dimensional devia-
tions resulting from tolerances or temperature changes
are compensated by smaller or greater deflection of the
central portion of the sealing ring (1), without notable
changes to the surface pressures encountered between
the sealing ring (1) and the sealing surface (15) which
are essential for the proper operation. ’

6 Claims, 2 Drawing Figures
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SEALING RING STRUCTURE WITH STRESSING
RING

The present invention relates to a sealing ring struc-
ture comprising a sealing ring made of a tough-elastic
plastic material fitted into the groove of one of two
machine elements moving relative to each other, and a
stressing ring made of a rubber-elastic material arranged
between the said sealing ring and the bottom of the
groove and loading the sealing ring in the radial direc-
tion, the axial extension of the said stressing ring being
considerably smaller than that of the sealing ring and its
axial position, relative to the sealing ring, being fixed by
means of stops in such a manner that the sealing ring is
loaded in the area of an edge.

Sealing ring structures of the described type have
been known before in different designs. German Disclo-
sure Document No. 20 57 027 describes, for example, a
hydraulic seal comprising a cylindrical sealing ring and
a rubberelastic stressing ring which has its center ar-
ranged above one end of the cylindrical sealing ring so
that it loads that end unilaterally. The section of the
stressing ring projecting beyond the sealing ring is sup-
ported by a, preferably, rigid supporting ring which
does not perform any sealing functions. If this seal is to
give perfect performance, it is necessary that very close
tolerances be adhered to as regards the diameters of the
sealing and the supporting rings relative to each other
and also in relation to the diameter of the sealing sur-
face, i.e. the diameter of the rod or shaft to be sealed.

From U.S. Pat. No. 3,033,578, a sealing arrangement
has been known where the ends of a substantially cylin-
drical sealing ring are loaded each by one O ring. The
two O rings coacting with the sealing ring are separated
by a web of the component receiving the sealing ar-
rangement. The two stressing rings are arranged centri-
cally relative to the annular portions of the sealing ring
which are in contact with the sealing surface and sepa-
rated from each other by grooves. A seal of this type
also requires that very close tolerances be adhered to if
acceptable sealing results are to be maintained for a
reasonable period of time.

Now, it is the object of the present invention to pro-
vide a sealing ring structure of the type described above
which can be produced with larger tolerances than was
possible heretofore and which nevertheless ensures
perfect sealing results. This object is achieved accord-
ing to the invention by an arrangement in which that
sealing surface of the sealing ring which rests against
the other machine component comprises an annular
recess and in which the stressing ring is arranged ap-
proximately centrically relative to the said recess.

Contrary to the known seals, the stressing ring of the
sealing structure according to the invention, therefore,
acts upon an area of the sealing ring located between
those areas of the sealing ring which rest against the
sealing surface. Depending on the production toler-
ances the sealing ring, therefore, is permitted to deflect
more or less without thereby affecting considerably the
contact pressure exerted upon the sealing surface by the
edges of the sealing ring which define the portions of
the sealing ring on either side of the recess. Under oper-
ating conditions, the sealing structure according to the
invention, therefore, ensures substantially constant
contact pressure which is maintained even when dimen-
sional changes occur due to temperature variations
during operation of the sealing structure.
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It is understood that the contact pressures achievable
by the seal according to the invention depend of course
on the flexural stiffness of the tough-elastic plastic mate-
rial of the sealing ring. Consequently, this seal can be
used with advantage only for moderate pressures of up
to approximately 150 bar. However, up to this moderate
pressure range, the seal according to the invention pro-
vides a low-friction seal for pneumatic and hydraulic
applications which is insensitive to tolerance and tem-
perature changes and which distinguishes itself by per-
fect sealing performance and long service life.

According to a preferred embodiment of the inven-
tion, the surface portions adjacent the annular recess are
of conical shape so that in the relaxed condition the
sealing ring is in contact with the other machine compo-
nent by the edges adjacent its outer end faces. As the
pressure and, thus, the deflection of the sealing ring
rises, an increasing portion of the conical surfaces
comes into contact with the other machine portion,
while at the same time the pressure at the outer edges
increases. Both the rising pressure at the outer edges
and the rising surface pressure in the area extending
right to the inner recess lead to an improvement of the
sealing effect as the pressure rises.

In order to avoid a condition where in the course of
a further increase of the pressure the sealing ring comes
to rest against the other machine component by the
edges of the sealing surface adjacent the inner recess
while the outer edges are lifted off, the sealing ring may
be provided on its ends with webs projecting beyond
the surface loaded by the stressing ring and resting
against the bottom of the groove so as to prevent the
sealing ring from giving way and to form abutments
which contribute towards increasing the contact pres-
sures. This increases the pressure loading capacity of
the sealing structure according to the invention still
further.

The stressing ring may be fixed relative to the sealing
ring in different manners. It would be possible, for ex-
ample, to fit supporting rings in the groove receiving
the sealing ring and the stressing ring, on both sides of
the latter. However, it is also imaginable to provide the
side of the sealing ring facing the stressing ring with
another recess serving to receive the stressing ring.
However, this may lead to the stressing ring exerting
upon the sealing ring axial forces that could influence its
function in a disadvantageous manner. A preferred
embodiment of the invention, therefore, provides that
the groove receiving the sealing ring and the stressing
ring is provided at its center with a recess which is
engaged by the stressing ring. This ensures that the
position of the stressing ring is determined perfectly and
that only radially acting stressing forces, as required for
the perfect operation of the sealing structure, are trans-
mitted to the sealing ring.

The invention will be described hereafter in detail
with reference to the example illustrated in the drawing.
The features shown in the drawing may be used in other
embodiments of the invention either individually or in
any desired combination thereof. In the drawing

FIG. 1 shows a cross-section through the sealing ring
of a sealing structure according to the invention, in
relaxed condition, and

FIG. 2 shows a sealing structure according to the
invention using the sealing ring illustrated in FIG. 1.

FIG. 1 shows the cross-section of a sealing ring in
relaxed condition. The sealing ring 1 consists of a
tough-elastic plastic material, for example a material on
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a PTFE or polyurethane basis. Its cylindrical main
body is provided on one side with a central recess 2.
The legs 3 defining the recess 2 exhibit inclined end
faces 4 defining with a concentrical cylindrical surface
5, which is in contact with the ends of the legs 3, an
angle a opening towards the recess 2. The other side of
the sealing ring carries on its ends two webs 6.

For forming a sealing structure, the sealing ring 1 is

mounted, together with a rubber-elastic stressing ring
11, in the groove 12 of one of two components 13, 14 to
be sealed relative to each other so that the end faces 4
on the ends of its webs 3 are in contact with the sealing
surface 15 of the other component 14. The groove 12 is
sized in such a manner that the sealing ring 1 is received
in the groove with little axial play and has its webs 6 in
contact with the bottom of the groove 12. The rubber-
elastic stressing ring 11 engages a recess 16 provided in
the central area of the groove 12. The rubber-elastic
stressing ring 11 is a simple O ring. The diameter of the
stressing ring 11 is smaller than the axial length of the
recess 2 in the sealing ring 1 so that the stressing ring 1
does not act upon a rigid abutment, but rather on an
unsupported area of the sealing ring. Consequently, the
sealing ring 1 deflects as indicated in FIG. 2. The de-
gree of deflection may be sufficient to bring the inclined
faces 4 on the ends of the legs 3 into contact with the
sealing surface 15 of the other component 14, a condi-
~tion which is also indicated in FIG. 2.
The contact pressure between the end faces 4 of the
“legs 3 and the sealing surface 15 is determined substan-
tially by the stressing force of the stressing ring 11,
which is largely independent of minor differences in
diameter. Accordingly, this contact pressure is indepen-
dent of tolerances in the diameter of the other machine
component 14 and also of the inner diameter of the
recess 16 and the outer diameter of the sealing ring. On
the other hand, given the fact that the portions of the
sealing ring which are in contact with the machine
component 14 are resilient in radial direction, the seal-
ing ring itself is also capable of adapting itself easily to
different diameters of the other machine component 14.
As a result, the sealing arrangement according to the
invention is relatively insensitive to production toler-
ances. And its operation also is not impaired by dimen-
sional changes due to temperature variations which
makes the seal according to the invention excellently
suited, in particular, for applications where important
temperature variations are encountered.

Starting out from the relaxed condition shown in
FIG. 1, and referring to the cross-section of the ring, the
deformation of the sealing ring 1 commences by a tilting
movement about the edges 7 of the sealing ring until the
end faces 4 rest flat against the sealing surface 15, as
shown in FIG. 2. Any further deflection of the central
portion 1 would create a tendency for the sealing ring to
tilt about its inner edges 8, and this in turn would cause
the sealing ring to get out of contact with the sealing
surface 15 in the area of its outer edges 7—an effect
which is rather undesirable. This effect is avoided in the
embodiment shown by the webs 6 provided on the ends
of the sealing ring and resting against the bottom of the
groove 12 thereby preventing any undesirable deforma-
tion of the sealing ring.
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The invention is of course not limited to the embodi-
ment shown; rather, many deviations are possible with-
out leaving the scope of the invention. In the simplest of
all cases, the sealing ring may be a cylindrical body
provided only with a central recess, but having no outer
webs on its ends and no inclined surfaces on the ends of
the legs. It is, however, also imaginable to arrange the
conical surfaces in such a manner that they include
between them an outwardly opening angle so that in the
relaxed condition the sealing ring rests against the seal-
ing surface by the edges defining the annular recess.
The angle a included between the sealing surface and
the surface of the seal may be in the range of approxi-
mately —15° to +15°. The recess serving to receive the
stressing ring may be formed also by a deeper groove in
which two supporting rings are arranged on either side
of the stressing ring. Further, it is understood that a
sealing structure according to the invention may be
arranged either on the periphery of a piston or in a
component serving for supporting and guiding a rod.
The seal according to the invention is also excellently
suited for use as an oil seal. Finally, it may also be used
for sealing off fluids of any type. In particular, it is
suited as seal for both pneumatic and hydraulic systems.

We claim:

1. Sealing ring structure comprising a sealing ring
made of a tough-elastic plastic material fitted into the
groove of one of two machine elements moving relative
to each other, and a stressing ring made of a rubber-elas-
tic material arranged between the said sealing ring and
the bottom of the groove and loading the sealing ring in
the radial direction, the axial extension of the said stress-
ing ring being considerably smaller than that of the
sealing ring and its axial position, relative to the sealing
ring, being fixed by means of stops in such a manner that
the sealing ring is loaded in the area of an edge, wherein
that sealing surface of the said sealing ring which rests
against the other machine component comprises an
annular recess and the said stressing ring is arranged
approximately centrically relative to the said recess.

2. Sealing ring structure according to claim 1,
wherein the surface portions adjacent the said annular
recess are of conical shape so that in the relaxed condi-
tion the said sealing ring is in contact with the other
machine component by the edges adjacent its outer end
faces.

3. Sealing ring structure according to claim 1,
wherein the said sealing ring is provided on its ends
with webs projecting beyond the surface loaded by the
said stressing ring and resting against the bottom of the
said groove.

4. Sealing ring structure according to claim 1,
wherein the said groove receiving the said sealing ring
and the said stressing ring is provided at its center with
a recess which is engaged by the said stressing ring.’

5. Sealing ring structure according to claim 2,
wherein the said sealing ring is provided on its ends
with webs projecting beyond the surface loaded by the
said stressing ring and resting against the bottom of the
said groove.

6. Sealing ring structure according to claim 5,
wherein the said groove receiving the said sealing ring
and the said stressing ring is provided at its center with

a recess which is engaged by the said stressing ring.
*® * * * *




